I CLAIM: 

1 1. A post-processing method for use in a sampled data read channel 

2 of a mass data storage device that has a Viterbi detector that 

3 receives actual sampled partial response target data from a said 

4 da\a medium of a mass data storage device and produces a recovered 

5 data\putput signal, comprising: 

6 filtering an a recovered partial response target signal 

7 derived \from said recovered data output signal and said sampled 

8 partial response target data to produce a filtered output signal; 

9 providing a threshold circuit to provide a threshold against 

10 which said filtered output signal is compared; 

11 generating, an error event pattern indicating signal when a 

12 predetermined eruror event pattern occurs in said recovered data 
;tL3 output signal; 
Jl 4 and modifying\ the recovered data output signal when said 
^15 filtered output signal exceeds the threshold of said threshold 
f 1 6 circuit and said error\event indicating signal is generated. 

, 1 2. The method of claim 1 wherein said Viterbi detector is an EPR4 

i 2 Viterbi detector. 

11 3. The method of claim 1 wherein said Viterbi detector is an EEPR4 

2 Viterbi detector. 

1 4. The method of claim 1 wherein said error event pattern is ex = 

2 ±{1}. 

1 5. The method of claim 1 wherein said error event pattern is ex = 

2 ±{1-11}. 
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1 6. The method of claim 1 wherein said error event pattern is ex = 

2 ±{1-1}. 

1 7. The method of claim 1 wherein said filtering is accomplished by 

2 applying said output to an FIR filter. 

1 8. The method of claim 1 further comprising whitening the recovered 

2 data output signal, prior to said filtering, with a whitening 

3 filter. 

1 9. A \ampled data detection technique for use in a mass data 

2 storageNdevice, comprising: 

3 equalizing and sampling a read back signal from a transducer 
i| 4 head of saiti mass data storage device to a partial response level 
lf s 5 of at least \pR4 to produce an actual sampled partial response 
yg 6 target signal;\ 

^ 7 detecting skicl_actual sampled partial response target signal 

Lfl 8 in a Viterbi defector having a partial response detection level of 

k 9 at least EPR4 to pro^u^/e/a recovered data output signal; 

HO delaying sL\d a^Wal sampled partial response target signal 

nil for a time subsl^nV^ry equal to a time required by said Viterbi 

^§.2 detector to generate saioi recovered data output signal from said 

*13 actual sampled partial response target signal to produce a delayed 

14 actual sampled partial response target signal; 

15 converting said recovered data output signal to a partial 

16 response level of said actual sampled data output signal to produce 

17 a converted recovered partial response target signal; 

18 subtracting said converted recovered partial response target 

19 signal from said delayed actual sampled partial response target 

20 signal to produce an error signal; 
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21 determining the occurrence of a predetermined error event 

22 pattern inl said recovered data output signal to produce an error 

23 event pattern indicating signal; 

24 producing, from said error signal, a detection signal having 

25 a magnitude based upon the occurrence of an error event; 

26 comparing^ said detection signal to a predetermined threshold 

27 level, and generating an error correction control signal if said 

28 data detection Signal is larger than said predetermined threshold 

29 level, and said Arror event pattern indicating signal indicates an 

30 occurrence of an error pattern; and 

31 correcting saVd recovered data output signal to correspond to 

32 said predetermined Ylata pattern if said error correction control 

33 signal has been generated. 

rif 1 10. The method of cMim 9 wherein said equalizing comprises 

2 equalizing said read baVk signal to a partial response level of 

yp 3 EPR4, and said detectingVeomprisyfes detecting said actual sampled 

J|j 4 partial response targ/t $&gj\ay in a Viterbi detector having a 

5 partial response detection ^evel of EPR4 . 

¥ ~ 1 11. The method of claiirr^9 Wherein said equalizing comprises 

y| 2 equalizing said read back sigXal to a partial response level of 

m 3 EEPR4, and said detecting comprises detecting said actual sampled 

4 partial response target signal \in a Viterbi detector having a 

5 partial response detection level ^f EEPR4 . 

1 12. The method of claim 9 wherein said producing a detection signal 

2 comprises filtering said error signal with an FIR filter. 

1 13. The method of claim 9 further compr\sing whitening said error 

2 signal prior to said producing said detection signal. 
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1 14. The method of claim 9 wherein said determining the occurrence 

2 of a predetermined error event pattern in said recovered data 

3 output signal comprises determining the occurrence of ex = ±{1} in 

4 said recovered da^ta output signal. 

1 15. The method of c^laim 9 wherein said determining the occurrence 

2 of a predetermined^ error event pattern in said recovered data 

3 output signal comprises determining the occurrence of ex = ±{1-11} 

4 in said recovered data output signal. 

1 16. The method of claim 9 wherein said determining the occurrence 

2 of a predetermined eroror event pattern in said recovered data 

3 output signal comprises\ determining the occurrence of ex = ±{1-1} 
2p 4 in said recovered data output signal. 

^ 1 17. The method of claim 9 wherein said determining the occurrence 

JS 2 of a predetermined error jeyent pattfern in said recovered data 

~2'' s 3 output signal comprises/^^te^m^ing JL data sequence having a high 

£3 4 likelihood of occurrence. \ ' / 

W 1 18. A post-processor circuit] for use in a sampled data read channel 

ytj 2 of a mass data storage Vey^ce, comprising: 

3 a Viterbi detector that receives an actual sampled partial 

4 response target signal from a storage medium of said mass data 

5 storage device to produce a recovered data output signal; 

6 an error pattern detector to generate an error pattern event 

7 indicating signal if a predetermined \error event pattern occurs in 

8 said sampled partial response target signal; 

9 a circuit for generating an error signal based upon a 

10 difference between said recovered data \jitput signal and a delayed 

11 said actual sampled partial response target signal; 
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12 a threshold circuit to generate an error correction control 

13 signal if a magnitude of said error signal exceeds a predetermined 

14 threshold; \ 

15 and an err-©k correction circuit to modify the recovered data 

16 output signal ^efT^said error correction control signal and said 

17 error event patterV indicating occurrence signal are generated. 

^>v^ 1 19 XT he circuit of claim 18 further comprising a whitening filter 

2 connected to receive said error signal to produce an input signal 

J 3 to said rshreshold circuit. 

1 20. The circuit of claim 19 wherein said whitening filter has a 

2 transfer function, NW(D), that is equal to 

^ 3 (l+al*D+a2*D 2 +. . .+an*D n ) / ( l+bl*D+b2*D 2 + . . .+bm*D m ) , 

rji 4 in which al, a2, . . . an, and bl, b2, . bm are 

• JjH 5 coefficients related to a density in which data is recorded in said 

^5 6 mass data storage device. 

=ii= 

^ 1 2,1. The circuit of claim 19 wherein said whitening filter has a 

M= 2 transfer function, NW(D), that is equal to 

f* s 3 (l+al*D+a2*D 2 +a3*D 3 ) / (1+D) , 

y3 4 in which al, a2, and a3 are coefficients related to a density in 

5 which data is recorded in said mass data storage device. 

1 22v The circuit of claim 18 wherein said predetermined error 

Vj^ ^ patteXnevent is ex = ±{1}. 

1 23. The crscuit of claim 18 wherein said predetermined error 

2 pattern event \ ex = ±{1-11}. 
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1 24. The circuit of claim 18 wherein said predetermined error 

2 pattern event is ex = ±{1-1}. 

1 25. Th\ circuit of claim 18 wherein said circuit for generating an 

2 error signal is an FIR filter 

1 26. The circuit of claim 18 wherein said circuit for generating an 

2 error signal \s an error pattern matched filter. 

1 27. The circuit\ of claim 18 wherein said circuit for generating an 

2 error signal comprises a whitening noise generator and an FIR 

3 filter connected\to receive an output of said whitening noise 

4 generator. 



ry 1 28. The circuit of c\aim 18 wherein said Viterbi detector has a 

ry 

iiH 2 partial response levelXof at least EPR4 



1 29. The circuit of claii\ 18 wherein said Viterbi detector has a 

2 partial response level of Vat least EEPR4 . 
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